Abstract While the risk for arterial vascular disease has been shown to be influenced by socioeconomic status (SES), there is limited information whether SES also influences the risk for venous thromboembolism (VTE). To evaluate whether there is an association between SES and VTE incidence. In 1990, all 730,050 inhabitants (379,465 women and 350,585 men) above 25 years of age in the
Introduction
Socioeconomic status (SES) is a complex multifactorial variable which has been shown to influence many aspects of human health [1] [2] [3] . For example, studies have demonstrated relationships between SES and increased risk for coronary heart disease (CHD) [4] [5] [6] , diabetes mellitus [7] [8] [9] , obstructive sleep apnea syndrome (OSAS) [10] , cardiovascular mortality [11] [12] [13] , and cancer [11, 14] .
Venous thromboembolism (VTE), manifested as deep vein thrombosis (DVT) or pulmonary embolism (PE) is a common major cause of mortality and morbidity. Although there are several studies suggesting that inflammation may trigger coagulation both in the arterial and venous circulation [15, 16] , arterial atherothrombotic disease and VTE are not only separate diseases but also have partly different causes [17, 18] . Furthermore, the differences in the pathogenesis of this two different diseases are far from fully understood. It is therefore of great interest to know whether variables reflecting the SES of an individual are related to the risk for VTE in the same way as has been shown for different manifestations of arterial vascular disease [4-6, 11, 12] , In 1981, a study by Samkoff et al. [19] demonstrated an increased rate of PE in subjects with less than 8 years of education compared to in subjects with longer education. Another study by Rosengren et al. [20] it showed that SES variables such as persistent stress and low occupational class were independently related to future PE, while no such significant relationship could be demonstrated between DVT and SES [20] . It is also important to note that this study [20] , which to the best of our knowledge is the only that has evaluated possible associations of this kind, was performed in male subjects only.
While information on possible associations between SES and VTE are scarce, several concomitant diseases such as for example malignancy [21] , inflammatory bowel disease [22] , fractures and surgical procedures [23] , and infection [24] have all been reported to confer an increased risk for VTE.
The aim of the present study was to assess whether both variables reflecting SES and diagnoses of concomitant diseases prospectively influence the risk for VTE during follow-up in individuals of both genders derived from a total population.
Population and methods

Description of the database and definition of the population
The present study is included within the research project ''Longitudinal Multilevel Analysis in Skåne'' conducted at the Unit for Social Epidemiology at the Lund University. The project has been approved by the Data Safety Committees at Statistics Sweden, the Swedish Centre for Epidemiology, and by the Regional Ethical Review Board in Lund. The personal identification number assigned to each person in Sweden was used by the Swedish authorities to link information on socioeconomic, demographic and health care variables from different registers. Once the record linkage was done the original personal identification number was encrypted to strength the anonymity of the individuals.
According We considered annual equalized family disposable income in 1990 divided into three categories (i.e., low, medium and high) using the tertiles of distribution. The highest tertile was used as reference in the analysis.
We categorized formal educational achievement into less than 9 years, 10-12 years and 13 years or more and used this last category as reference in the comparisons. Since a 16 % (n = 60,136) of the women and 11 % (n = 37,937) of the men lack information on educational achievement we create a category of missing values.
Marital status was dichotomised into married/cohabiting and living alone (i.e., single, divorced or widowed). Married/cohabiting was used as reference in the analysis.
Country of origin was categorized into two groups (i.e., Sweden or other country)
Using information from the Population Register we calculated the number of years every individual had been registered as resident in Sweden an categorized this variable into 0-4, 5-9, 10-14 and 15 years or more. We applied this last category as reference in the comparisons.
Statistical analyses
We followed all individuals from January, 1st 1990 until December, 31st, 2003, until the first hospitalization with a DVT diagnosis or until death. We did not include any other criteria for lost of follow up since the national in hospital and mortality registries cover the whole country of Sweden and, therefore, we were able to identify those events occurring outside the county of Skåne. We assumed that Socioeconomic factors and concomitant diseases 59 migration from the country did not have any mayor effect on our estimations. We performed a sex stratified Cox regression and obtained hazard ratios and 95 % confidence intervals. We developed two different models. In model A we included only demographical and socioeconomical variables. In the expanded model B we added previous diseases and risk factors for VTE. Table 1 shows number and percentages of women and men (2.7 vs. 2.3 %; p \ 0.001) who were diagnosed with or died from VTE (DVT or PE) during prospective follow-up 1991-2003. Table 2 show hazard ratios with confidence intervals (CI) for VTE diagnosis or death separately for women and men, respectively. In both genders, age above 40 years at baseline increased the risk of a VTE diagnosis, whereas age \39 years was associated with a lower VTE risk ( Fig. 1 ). Single subjects had an increased risk for VTE-risk than married Discussion VTE is associated with several anatomical, biochemical and acquired risk factors. High age is an important risk factor in many different populations [25] [26] [27] , including our own [28] . This was confirmed in the present study, as Table 2 higher age at baseline in both genders was associated with increased VTE-risk during follow-up.
Results
Many other factors were also important for VTE incidence in this study, however. During a follow-up of 13 years fewer VTE-cases occurred among married subjects of both genders, as well as in subjects with higher income. Similar relationships have been demonstrated for diseases such as CHD [4, 12, 13, 29] and OSAS [10] . In the Malmö population, subjects with low income also run increased risk for pre-hospital death after acute myocardial infarction [12] . Similar relationships have also been shown between these socioeconomic factors and mortality in lung cancer and COPD in the United States [14] .
Furthermore, both men and women with fewer years of formal education also showed an increased VTE-incidence during follow-up, corroborating findings from studies examining effects on education and income on incidences of type 2 diabetes and lung cancer, and on COPD mortality [7, 14] .
A relationship between SES and PE has previously been demonstrated in Swedish men [20] , among whom a high SES was protective against PE. We now extend this finding by confirming that SES is of relevance also among female subjects and for both DVT and PE.
There might be different explanations for effects of SES on VTE incidence. A higher level of education, for example, may affect an individual in many positive ways. The subject might be more receptive to information in health matters, since this type of messages are often written in educated language making it possible for such individuals to more easily adapt to healthy behaviours. Furthermore, previous studies have shown that better education is also associated with both higher compliance [30] and commitment to medical treatment [31] .
Having been born outside Sweden, on the other hand, was shown to be associated with a lower risk for VTE during follow-up for both men and women. As data were age adjusted, this could not only be a result of younger age among immigrants. Furthermore, as the risk for VTE in immigrants increased with longer inhabitance in Sweden, the results cannot be entirely explained by genetic factors either. Our results thus clarify that both environmental and genetic factors interact in VTE pathogenesis.
A high prevalence of different genetic risk factors for VTE has been described in the Skåne population [32] , and the fact that we do not have data on hereditary thrombophilia in our cohort is of course a study limitation. In order to be able to present reliable data on the importance of hereditary thrombophilia for VTE diagnosis and death, we would have had to examine not only cases, however, but also controls without VTE occurrence or VTE death during follow-up. Evaluation of a cohort of over 700,000 subjects in this respect would have presented obvious practical difficulties.
The key strength of our study is the large sample size, explained by the fact that we have included the whole population above 25 years of age in the County of Skåne in 1990. Our cohort is larger than previous materials as it includes over 700,000 subjects. Another difference between the present study and the study by Rosengren et al. [20] is that we studied both men and women, and measured SES by income, marital status, education, country of birth and years in Sweden. In the study by Rosengren et al. SES was measured by occupational class and factors reflecting stress.
As in the study by Rosengren et al. [20] we found that several important concomitant diseases such as for example, malignancies, inflammatory bowel disease, and CVD at baseline was associated with an increased risk for VTE in both genders. These diseases might of course also be more common among patients with low SES.
The well known relationship of VTE development with common risk factors at baseline such as fractures, trauma or surgery was also confirmed during follow-up in both genders, even if the confidence interval for fracture or trauma only narrowly overlapped 1.0 among females. It is important to note that our data on SES, concomitant diseases and risk factors associated with VTE-development during follow-up are derived from the period [1987] [1988] [1989] [1990] , and apply to the risk of VTE development and death during 1991-2003. We cannot be sure that having the same background factors in 2012 has the same implication upon VTE risk during the upcoming 13 years. We are currently following up more contemporary patient materials in order to evaluate whether our conclusions about the importance of SES, risk factors and concomitant diseases for VTEdevelopment are relevant also for the future.
Since there are no previous prospective studies examining the role of SES in both genders in VTE-development, comparisons of our results in relation to other studies are difficult. However, Samkoff et al. [19] reported a higher PE-rate in subjects with less than 8 years education compared to those with higher education.
Our study has limitations. The database includes data on the entire population in the County of Skåne, and we could not objectively verify diagnosis in all cases. Furthermore, only in hospital diagnoses were registered. As data on hereditary thrombophilia, body mass index, history of smoking and alcohol abuse are not registered by the authorities and therefore not available, it was not feasible to identify possible contribution of these variables to VTE-risk.
Conclusions
Our study demonstrated that higher age, and socioeconomic status as measured by lower income, single marital status, and lower level of education were independently related to an increased risk of VTE during prospective follow-up. Foreign ancestry, on the other hand, was related to a lower VTE risk.
